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Climbing Mount Everest “Because It’s There!”
Stephan Achenbach, MD,* Jagat Narula, MD, PHD†“
B
ecause It’s There” has become a dictum in
mountaineering after the response of
George Mallory to the question about
his intention to climb Mount Everest
(please see the Appendix). In this issue of
iJACC, Boogers et al. (1) report the potential
use of contrast-enhanced cardiac computed to-
mography (CT) imaging for evaluation of left
ventricular (LV) diastolic function (1). This
raises 2 issues; not only that we need to under-
stand the feasibility of assessment of LV diastolic
function by CT, but we also need to demonstrate
whether such an exercise is worthwhile.
“Can we measure diastolic function by CT
imaging?” The fact that CT datasets of the heart
contain information on diastolic function may
come as a surprise to many. This is because car-
diac CT examination is largely perceived as a tool
for morphological evaluation, especially that of
the coronary arteries. Although high and (for all
practical purposes) isotropic spatial resolution is
an important virtue of CT imaging, temporal res-
olution is more important for functional analyses.
Temporal resolution is typically not the forte of
CT imaging. In this context, it is essential to un-
derstand the difference between the exposure time
per image and the frame rate. The exposure time
per image corresponds to approximately one-half
of the gantry rotation time in single-source CT
(it was approximately 200 ms in the study pre-
sented by Boogers et al. [1]). This value could be
somewhat shortened by multisegment reconstruc-
tion algorithms that collate data from consecutive
heartbeats. Alternatively, it could be shortened by
using dual-source CT wherein the exposure time
per image equals one-quarter of the gantry rota-
From the *Medizinische Klinik 2, Universitätsklinikum Erlangen, Erlan-
gen, Germany; and the †University of California, Irvine, California.tion (approximately 75 ms). Effectiveness of the
former strategy is inconsistent because of its de-
pendence on the heart rate of the patient. Con-
versely, the frame rate refers to the number of da-
tasets available per cardiac cycle. Boogers et al. (1)
decided to reconstruct 20 datasets per cardiac cy-
cle in increments of 5% of the R-R interval. With
these values, CT remains only a little inferior to
echocardiography and cardiac magnetic resonance,
and has been shown to provide sufficient accuracy
to analyze LV function (2–5).
Boogers et al. (1) have taken their analysis a
step further. Based on changes in LV volume
measured from frame to frame they calculated
flow across the mitral valve, and derived transmi-
tral flow velocity in cm/s by measuring the mitral
orifice area at the respective time points. Trans-
mitral flow velocity is an echocardiographic pa-
rameter known to be related to diastolic function.
In this study, it was indirectly measured by time-
resolved analysis of morphology even though the
flow cannot be measured directly by CT. The au-
thors also calculated the peak velocity of LV
shortening in CT and correlated it to the peak
mitral tissue velocity in echocardiography. For
these and derived parameters, they report a rela-
tively close correlation between CT and echocar-
diography, and infer that contrast-enhanced CT
can provide useful information about diastolic
dysfunction.
Assessment of the diastolic function adds to
the growing list of noncoronary applications of
cardiac CT. In addition to an elegant character-
ization of congenital heart disease (6), CT imag-
ing has been reported to be useful for cardiac
valves. CT may contribute substantially to aortic
valve imaging, particularly in transcatheter valve
replacement planning. However, imaging of the
mitral valve is more challenging and reliable anal-
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312ysis of the pulmonary and tricuspid valve is al-
most impossible (7–10). The ability of CT to an-
alyze left and right ventricular function, including
global and regional functions has been thoroughly
investigated, and CT may potentially even con-
tribute to the analysis of dyssynchrony (11).
There have been several promising reports of the
utility of contrast-enhanced CT to analyze LV
myocardial perfusion (12). Interestingly, these at-
tempts take us back to where cardiac CT started
many years ago. In the 1970s and 1980s, 2 CT
systems were engineered for cardiac imaging.
The Dynamic spatial reconstructor comprised of
14 X-ray tubes and image intensifier units and
weighed 17 U.S. tons (roughly 15,000 kg), it al-
lowed for 4-dimensional, real-time analysis of car-
diac function; only 1 such prototype was built at
the Mayo Clinic (Rochester, Minnesota). The
Electron beam computed tomography (EBCT) scan-
ner, initially termed “cine CT” or “ultrafast CT”
was developed to study cardiac function and per-
fusion. It allowed simultaneous data acquisition in
up to 8 parallel, thick slices, and the patient table
could be tilted to create cross sections, which ap-
proximated short axis views of the left ventricle.
Only later was it discovered that coronary artery
visualization was possible with the EBCT. This
sparked the noninvasive imaging of coronary ar-
teries and was the driving force behind the devel-
opment of modern CT systems. Additionally, ad-
vances in echocardiography and nuclear imaging
have made the originally intended applications
obsolete.
Figure 1. Imaging of Left Ventricular Function in a Patient With
A 4-chamber view is reconstructed by contrast-enhanced computed
device. LVAD  left ventricular assist device.“Why would we want to use CT imaging for
diastolic dysfunction?” The study by Boogers et
al. (1), and numerous other investigators, demon-
strates that the capabilities of CT imaging go
beyond the initial philosophy of the dynamic
spatial reconstructor and the EBCT system.
They transcend well into the realms of echocar-
diographic, magnetic resonance, and radionu-
clide imaging. Although the reported data are
impressive enough to be worthy of a cover
story, we would need to justify the usefulness of
such information—“Because It=s There” does not
constitute sufficient reason.
Investigation of cardiac function by CT imag-
ing requires additional exposure to radiation dur-
ing the entire cardiac cycle, when most modern
protocols for coronary artery visualization are
seeking to limit the radiation burden to diastole.
And when the additional information comes at a
cost, the metrics of cost-effectiveness will need to
be established. There may be 2 potential avenues
where it may be warranted to extract additional
information from a newer technology which re-
quires cumbersome, difficult, or elaborate analyses
or may incur additional burden to the patient, es-
pecially when that information can be more con-
veniently obtained using other techniques. First, is
the possibility that the new imaging technique
may serve as a backup modality when a more es-
tablished (or cost-effective) modality fails to pro-
vide adequate information or is contraindicated in
a specific situation. For instance, analysis of ven-
tricular systolic function by CT may be of value
AD Implantation
ography. The arrow indicates the ventricular inﬂow of the assistLV
tom
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313in patients with implanted LV assist devices,
when it may be difficult to employ echocardiogra-
phy or cardiac magnetic resonance imaging. In
such patients low-dose CT imaging may be useful
to investigate whether LV function has improved
to a point to allow device explantation (Fig. 1).
Second, the additional information may be al-
ready available in datasets acquired for different
reasons. For example, LV function can easily be
obtained if coronary CT angiography is per-1561.
1
1
2008;1:772–81.patients with higher heart rates. It has been
shown that LV function as analyzed by CT has
incremental prognostic value (13). Thus, addi-
tional analyses may potentially translate into more
relevant information. While it is always rewarding
to explore new information, evaluate and analyze
the information better, and extract additional in-
formation from original datasets, the rewards are
enhanced manifold if the information so acquired
results in better patient management and henceformed in a spiral (or “helical”) mode, such as in outcomes (14).R E F E R E N C E S
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‹ A P P E N D I X
George Mallory (1886–1924) was an English
mountaineer who took part in two expedi-
tions to Mount Everest. In 1924, he disap-
peared during his second attempt to reach
the peak and even after his body was found in
1999, it remains uncertain whether or not he
reached the summit of Mount Everest. A
photograph of his wife, which he allegedly
carried on his person and intended to deposit
at the summit, was not found with his re-
mains.
